Materials and Methods
Bacteriostatic Tests.-These were carried out by serial dilution in nutrient agar. The inoculum was made with a standard 1-mm. loop from an overnight broth culture; except where otherwise stated the culture was first diluted 1 in 500.
Serum-binding.-The effect of serum on bacteriostatic activity was tested by adding 0.5 ml. of serial dilutions of gentamicin in water to 4.5 ml. of pooled human serum, giving a final concentration of 90% serum. The results were compared with those obtained when 0.5 ml. of the gentamicin solutions was added to 4.5 ml. of nutrient broth.
Bactericidal Tests.-Bactericidal activity was tested by a modification of the cellophane transfer technique (Chabbert, 1957; Chabbert and Patte, 1960) , the antibiotic being incorporated in the medium in known concentrations. Control tambours were used to check carry-over of antibiotic: this was found to be substantial and similar to that of neomycin (Chabbert and Waterworth, 1965 Table III . With streptomycin the strains fell clearly into two groups-one highly resistant and the other moderately resistant-and though with kanamycin minimum inhibitory concentrations covered a wide range the lowest figure was 8 ptg./ml. With gentamicin, on the other hand, all the strains were inhibited by 8 ptg./ml. or less, only one strain was not inhibited by 4 jug./ml., and the majority were inhibited by 1-2 lig./ml. 
Antistaphylococcal Activity
The strains of Staph. aureus had also been recently isolated from hospital patients and were divided into two groups on the basis of their sensitivity to neomycin and kanamycin. Further analysis is given in Table IV . It will be seen that the 102 neomycin-and kanamycin-sensitive strains were about four times more sensitive to gentamicin, and the 57 kanamycinresistant strains, which were also resistant to neomycin, showed little or no decrease in sensitivity to gentamicin. The kanamycin-resistant staphylococci were' all resistant to benzylpenicillin, streptomycin, and tetracycline and some also to erythromycin. The strains were also tested for their sensitivity to bacitracin, since, following the widespread use in hospitals of creams and spray containing a mixture of bacitracin and neomycin, staphylococci with an increased resistance to both these antibiotics are beginning to emerge (see Rountree and Beard, 1965) . It will be seen from Table IV Transfer on kanamycin rendered two strains highly resistant (512-and 128-fold increases), and these strains showed 64-or 128-fold increases in resistance to gentamicin and neomycin and 16-or 32-fold to streptomycin. Of the other four strains two showed fourfold and two 32-fold increases in resistance to kanamycin and similar but slightly smaller increases to gentamicin and neomycin: the former two strains remained sensitive to streptomycin and the latter two had become eight times more resistant. Habituation to neomycin produced only from 2-to 16-fold increases in resistance and similar but smaller increases to gentamicin, kanamycin, and streptomycin.
Discussion
Any drug possessing a high degree of activity against Ps. pyocyanea must be considered to be a valuable addition to our armoury, and the present work confirms that of others showing this organism to be uniformly sensitive to gentamicin regardless of resistance to kanamycin or streptomycin. Despite the toxicity of gentamicin, the clinical reports already cited, particularly those of Stone et al. (1964 Stone et al. ( , 1965 , amply justify its use as local treatment or even combined with systemic treatment in severe infections. Though Ps. pyocyanea can be rendered resistant to gentamicin in vitro, Stone et d. (1964) saw no increase in resistance in vivo even after five months' continuous treatment with this drug.
While severe staphylococcal infection can usually be successfully overcome with methicillin or other penicillinase-resistant penicillins, there are cogent objections to the use of these drugs for the treatment of nasal carriers, and neomycin or framycetin, often combined with another drug, has been widely used for this purpose. The threat of methicillin-resistance has receded in recent years, but in this hospital, at least, its gradual disappearance has been accompanied by a steady increase in neomycin-resistance (Barber, 1966) .
Of 57 strains referred to in Table IV only two showed even a slight increase in resistance to gentamicin. Cross-resistance between members of this group; is interesting: Klein et al. (1964) suggest that it may be unidirectional between kanamycin and gentamicin, because organisms trained to the latter become resistant also to the former. It seems more probable that different mechanisms are involved in naturally occurring and artificially produced resistance, as strains habituated to kanamycin in vitro also become resistant to gentamicin.
Though there is always some cross-resistance between neomycin and kanamycin, many of the strains tested were much less resistant to the former. It seems probable that these result from treatment with kanamycin, as recently three strains have been isolated after treatment with neomycin which all showed equal resistance to both drugs. In view of the quite low resistance to neomycin sometimes seen kanamycin should be used for diffusion sensitivity tests. Rountree and Beard (1965) found that neomycin-resistant staphylococci spread only after they had become resistant to bacitracin, and it is now known that resistance to this drug became common in this country at least two years ago (Lancet, 1965) , and may therefore have contributed to the spread of neomycin-resistance here. Of 47 strains of neomycin-resistant staphylococci tested against bacitracin only seven were sensitive. Of these, four were from isolated infections (three Gentamicin-Barber and Waterworth MEDIISH AL 0O5 being those referred to above) and three were from wards in which neomycin-resistant infections already existed or subsequently occurred. Treatment of nasal carriers of these organisms presents a problem. Almost all are resistant also to penicillin, streptomycin, tetracycline, and erythromycin, there are obvious objections to the use of methicillin or chloramphenicol, fucidin is irritant as a nasal cream, and a small trial of vancomycin produced uncomfortable side-effects. White (1964) treated 20 nasal carriers with an ointment containing 1 or 3 mg. of gentamicin per gramme and found total suppression of staphylococci while treatment lasted, but a large proportion relapsed after it ceased. The use of gentamicin as a spray may well be more successful and fully justifies clinical trial.
Summary
The antibacterial activity of gentamicin has been examined and compared with that of related antibiotics.
It has two promising properties: (1) consistently high activity against Ps. pyocyanea, exceeding that of either streptomycin or kanamycin; and (2) unimpaired activity against staphylococci resistant to neomycin and kanamycinthe majority of these strains (recent clinical isolates) were also resistant to bacitracin.
